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CHAPTER 17. ENROUTE CRITERIA

lry, “and* turmng areas.

1711. PRIMARY AREAS.

a. Basic Area. The primary enroute obstacle
clearance area extends from each radio facility on
an airway or route to the next facility. It has a
width of 8 NM; 4 NM on each side of the center-
line of the airway or route. See Figure 17-1.

ARANCE AREA.

Figure 17-1.  PRIMARY OBSTACLE CLE
Par 1711.a.

h. System Accuracy. System accuracy lines are
drawn at a 4.5 degree angle on each side of the
course or route. See Figure 17-1. The apexes of
the 4.5 degree angles are at the facility. These sys-
tem accuracy lines will intersect the boundaries of
the primary area at a point 50.8 NM from the fa-
cility. (Normally 51 NM is used.) If the distance
from the facility to the changeover point (COP) is

£+
more than 51 NM, the cuter boundary of the p"

mary area extends beyond the 4 NM width along
the 4.5 degree line. See Figure 17-2. These ex-

amples apply when the COP is at midpoint. Par-
d;,,l.lph 1716 covers the effect of offset COP or

dogleg segments.

Chap 17
Par 1700

Figure 17-2. PRIMARY OBSTACLE CLEARANCE AREA.
Application of System Accuracy. Par 1711.b.

¢. Termination Point. When the airway or route
terminates at a navigational fac ility or other radio
fix, the primary area extends beyond that ter-
mination point. The boundary of the area may be
defined by an arc which connects the two bound-
ary lines. The center of the arc is, in the case of a

facility termination point, located at the geo-

graphic location of the facility. In the case of a
termmatlon at a radial or DME fix, the boundary
is formed by an arc with its center located at the
most distant point of the fix dlsplacement area on *

urse line. Figure 17-8 and its mset show the
Soel

1712. SECONDARY AREAS.

a. Basic Area. The secondary obstacle clear-
ance area extends along a line drawn 2 NM on
each side of the primary area. See Figure 17-3.

b. System Accuracy. Secondary area system ac-

curacy lines are drawn at a 6.7 de ee angle on
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each side of the course or route. See Figure 17-3.
The apexes are at the racmty These 5yuem ac-
curacy lines will intersect the outer boundaries of
the sec nndarv areas at the same Domt as pnmary
lines, 51 NM from the facility. If the distance
from the facility to the COP is more than 51 NM,
the secondary area extends along the 6.7 degree

hne See Figure 17-4. See paragraph 1716.c. and

at COYP oy aleo airwav
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Figure 17-4. SECONDARY OBSTACLE CLEARANCE AREAS.
Application of Svstem Accuracy Lines. Par 1712.b.

¢. Termination Point. Where the airway or
route terminates at a facility or radio fix the
bhoundaries are connected })y an arc in the same
way as those in the primary area. Figure 17-8 and

its inset shows termination point secondary areas.
1713. TURNING AREA.

a. Definition. The enroute turning area may be
l\‘.efi!\‘e(! as ll\ area \I]‘\!{h mav PYfP‘\f‘ "l\ﬂ |'\?’l|'|\ﬁ|\]
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and secondary obstacle clearance areas when a
change of course is necessary. The dimensions of
the primary and secondary areas will provide ade-

qudte protechon whe:e the mr(raft is txackm!,
al

u()ng, Spe cific rdUIdI l)lII when the ‘pilot €xe-
cnto a tnrn H\n o1 |r waft ma oNn |\p\1nnr1 the
cutes a turn, the ng the
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boundaries of the protected airspace. The turning
area criteria supplements the airway and route
segment criteria to protect the aircraft in the turn.
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speeds below 10,000 feet MSL (FAR 91.70), some
conditions do not require the app h(atlon of turn-
ing area airspace criteria.
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(1) The graph in Figure 17-5 may be used to
determine if the turning area should be plotted
for airways/routes below 10,000 feet MSL. If the
point of intersection on the graph of the “amount
of turn at intersection” versus “VOR facility to in-
tersection distance” falls outside the hatched area
of the graph, the turning area criteria need not be
applied.

(2 s “facility
distance” values fall w1thm the hat ‘hed area or
outside the periphery of the graph, then the turn-
ing area criteria must be applied as described in
paragraph 1714.

bination of turn (lelay, mema turmng rate, and
wind effect is represented by a parabolic curve.
For ease of application, a radius arc has been de-
veloped which can be applied to any scale chart.

d. Curve Radii. A 250 knot IAS, which is the
maximum allowed below 10,000 feet MSL, results
in radii of 2 NM for the primary area and 4 NM
for the secondary area up to that altitude. For alti-
tudes above 10,000 feet MSL up to but not in-
cluding 18,000 feet MSL the primary area radius

is 8 NM and the secondary area radius is 8 NM
1D INIV1I aliu I STl vinual aiva 1auiid 135 iNivE.

Above 18,000 feet MSL the radii are 11 NM for
primary and 13 NM for secondary.

St/slem Accuracy. In drawing tuming areas it
e necessary to consider system accuracy fac-
by applying them to the most adverse dis-
p]a(ement of the radio fix or airway/route bound-
arics at which the turn is made. The 4.5 and 6.7
degree factors apply to the VOR radial being
flown, but since no pilot or aircraft factors exist in
the measurement of an intersecting radial, a navi-
gation facility factor of plus-or-minus 3.6 degrees
is used. See Figure 17-6.
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NOTE: If a rudio fix-is formed by intersecting sig-
nals from two LF, or one LF and VOR facility,
the obstacle ¢ l()(mmw areas are based upon ac-

raaverensr foots £a8Nn rians7res A 78 lfenrnn:d
rerad (I Jll( OFS ”_! J. v U””’""!I/ ana (.o {oct O

ary) degrees each side of the course or route cen-
terlines of the LF facilities. If the VOR radial is
the intersecting signal, the 3.6 degree value stated
in 1713.c. above applies.
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Figure 17-5. TURN ANGLE VS. DISTANCE. Par 1713.b.(1) and (2).
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A 5.0° FACTOR

USE 4.5° .
SYSY!M ACCURACY .

Tl reat eminet b. Computations. Computations due to obstac-
/ D,,,W:MN, \\ AREA. les actually located in the tummg areas will prob-

ably be indicated only in a minority of cases.
These methods do, however, add to the flexibility
of procedures specialists in resolving specific ob-
stacle clearance problems without resorting to the
use of waivers.
¢. Minimum Tuming Altitude (MTA). Where
the application of the turn criteria obviates the
use of an MEA with a cardinal altitude, the use of
an MTA for a special direction of flight may be
1714. APPLICATION OF TURNING AREA authorized. Where this is employed an
CRITERIA. appropriate notation shall be inciuded on the
*  FAA Form 8260-2, Radio Fix and Holding Data

Record, for the turning fix.

Figure 17-6. FIX DISPLACEMENT. Par 1713.e.

a. Techniques. Figures 17-8, 17-9, and 17-10 il-
lustrate the application of the criteria. They also

show areas which may be deleted from considera- i715. TURN AREA TEMPLATE. A turn area
e whan nhetanla Alaarannca ic tha daciding fon._ fnmnl)fn hac hooan daciomad far siea An nha
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tor for establishing minimum enroute altitudes scaled at 1: 500000 ee Figure 17-7. It is identi-

(MEAs) on airways or route segments. fied as “TA-1.”
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Figure 17-7. TURNING AREA TEMPLATE. Par 1715.

a. Use of Template-Intersection Fix.

(1) Primary Area. At an intersection fix the
primary obstacle clearance area arc indexes are
placed at the most adverse points of the fix dis-
placement area as determined by the outer inter-
sections of the enroute radial 4.5 degree lines
(VOR) and the cross-radial 3.6 degree lines
(VOR). See Figures 17-8 and 17-9. If LF signals
are used the 5.0 degree system accuracy lines
apply. The parallel dashed lines on the turn area
template are aligned with the appropriate system

lines and the curves are drawn,

annIranty
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(2) Secondary Area “QOutside” Curve. The
outside curve of the secondary tumning area is the
curve farthest from the navigation facility which
provides the intersecting radial. This cuive is ini-
dexed to the distance from the fix to the enroute

facility as follows:

(a) Where the fix is less than 51 NM from
the enroute facility, the secondary arc is started at
a point 2 NM outside the primary index with the
parallel dashed lines of the template aligned on

the 4.5 degree line. See Figure 17-8.

th

(b) Where the fix is farther than 51 NM
from the enroute station, the arc is started at the
point of intersection of the 3.6 and 6.7 degree
lines with the parailei dashed lines of the template

aligned on the 6.7 degree line. See Figure 17-9.

(3) Secondary Area “Inside” Curve. The in-
side curve is the turning area arc which is nearest

navianbinn ilitw whinh nravidoac the intar
YVili\il yluvluua LRIV ARELwA T

tha £nn

secting ridial. This arc is begun 2 NM beyond the
primary index and on the 3.6 degree line. The
parallel dashed lines on the turning area template
are aligned with the 4

route station.
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Figure i7-8. TURNING AREA, INTERSECTION FiX. (Facility Distance Less than 51 NM). Par 1715 and b
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Figure 17-9. TURNING AREA, INTERSECTION FIX.
(Facility Distance Beyond 51 NM). Par 1715.a. and b,

(b) Where the distance from the enroute
facility to the fix is more than 51 NM but the
md;_,mtude of the tum is less than 45 degrees, the

f

.
incidle” cuirvece do not inereace the cize
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ondary area.

(¢) Where the magnitude of the turn is
greater than those stipulated in ( a) and (b) above,

ﬁlC IIISI(IC curves Wlll dIIC(.[ me size OI the sec-
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(d) Whether the secondary area curves af-
fect the size of the secondary obstacle clearance
area or not, they must be drawn to provide refer-
ence points for the tangential lines described in

(4) Connecting Lines. Tangential straight
lines are now drawn connecting the two primary
arcs and the two secondary arcs. The outer limits
of both curves are symmetrically connected to the
respective primary and secondary area boundaries
in the direction of flight by lines drawn at a 30

degree angle to the airway or route centerline. See
Fignires 17-8 and 17-9.

8260.3B CHG 7

Use of Template When Fix Overheads a Fa-
cility. See Figure 17-10. The geographical posi-

tion of the fix is considered to be displaced later-

ally, and lanagitadinally e, O NIR a8 A1 Alafee da
any ana iongiuainany Ny < ivivi at all altitudes.

DISREGARD

TANGENT INDEX
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(1) Primary Arcs. The primary arcs are in-
dexed at points 2 NM beyond the station and 2
NM on each side of the station. The parallel dot-
ted lines on the template are aligned with the air-

way or route boundaries and the curves drawn.

indexed 2 NM outside the primary points, and on
a line with them. The parallel dofted lines on the
template are aligned with the airway or route
boundaries, and the curves drawn.

IQ\ Connastinn :nnc noanti
Vvl..l‘d S Av ] Y AIEBEIVTe A LY

a
lmes are now drawn connecting the two primary
and the two secondary arcs. The outer limits of
both curves are connected to the primary and sec-

ondary area boundaries by intercept lines which
are drdwn 30 uegr‘eés to [ﬂe alr‘wa‘y or route cen-
ter rli ine. The 3(\ r‘enrnn linec on the teamnlate mav
AT R Y R L") A I AV blv\i AA3EVT UL UG l\tlllkll“‘\ﬂ Asica

be used to draw these intercept lines.

c. Deletion Areas. Irregular areas remain on
the outer corners of the turn areas. See Figures
17-8, 17-9, and 17-10. These are the areas identi-
fied in paragraph 1714 which may be deleted
from consideration when obstacle clearance is the
deciding factor for determination of MEA on an
airway or route segment.
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(1) Where the ‘“outside” secondary area
curve is started within the airway or route second-
ary area boundary (see Figure 17-8), the area is
blended by drawing a line from the point where
the 3.6 degree (5.0 with LF facility) line meets the
line which forms the enroute secondary boundary
tangent to the “outside” secondary arc. Another
hne is drawn from the point where the same 3.6
(or 5.0) degree line meets the line which forms the
primary boundary, tangent to the matching pn-
mary arc. These two lines now enclose the s
at the turn. The corner which
fnrmerly part of the secondary area may be dicre-
garded; the part Whl(,h was formerly part of t
primary area may now be considered secondary

area. These areas are shaded in Figure 17-8.

andary ara

onGary area

:r

(D) hhora the (‘Dl\r\r\ll']rll curve ic indavad
(&) v here the secondar Yy CUrve IS inducxed on

the secondary area boundary formed by the 6.7
degree lines, the arc itself cuts the corner and pre-
scribes the deleted area. See Figure 17-9. This
condition occurs when the radio fix is over 51 NM
from the enroute navigation facility.

(3) When overheading the facility, the sec-
ondary area corner deletion area is established by
dmwm;_, a line from a point opposite the station
index at the sccondary area I)oundary tangent to
the secondary “outside™ curve. See Figure 17-10.
A similar line is drawn from a point opposite the
station index at the primary area boundary, tan-

gent to the primary turmng arc. The corner for-
merly part of the primary area now becomes sec-
ondary area. The deletion areas are shown in Fig-
ure 17-10 by shading.

1716.  CHANGEOVER POINTS (COP). Points
have been defined between navigation facilities
along airway/route segments which are called
"changeover points (COP) " These points indi-
cate that the pilot using the airway/route should
“ehanga avar’ ic mavigabine amitdemant b e

\IIHIIEC uUvel o IIﬂVI&dlIUII C\il‘llplllc|ll LU 1C-
ceive course guidance from the facilitv ahead of

facih /.
the aircraft instead of the one behind. These COP
divide a segment and assure continuous reception
ot navigation signals at the prescribed. minimum
enroute IFR altitude (MEA). They also assure
that aireraft ognarating within tha cameae nortion of
uiat aiiviail \}llblﬂlllls WILLIIE LT dallic l)UI uull vl
an airway or route segment will not be using azi-
muth signals from two different navigation facili-

ties. Where signal coverage from two facilities

-r
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Par 1715
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overlaps at the MEA, the COP will normally be
designated at the midpoint. Where radio fre-
quency interference or other navigation signal
problems exist, the COP will be at the optimum
location, taking into consideration the signal
strength, alignhment error, or any other known
condition which affects reception. The effect of
COP on the primary and secondary obstacle
clearance areas is as follows:

Short Segments. If the airway or route seg-
ment is less than 102 NM lnng and the COP is
placed at the midpoint, the obstacle clearance
areas are not affected. See Figure 17-11.

Figure 17-11.  COP EFFECT. Short Airway or Route Segment.
Par 1716.a.

the midpoint, th svstem ac 25 €
beyond the minimum wndths of 8 d 12 NM
and a flare results at the COP. See Figure 17-1

— SECONDARY AREAS
L_ —— PRIMARY AREA

Figure 17-12. COP EFFECT. Lo

Lon
1718 4.
T

Pa
£al 1ia

g Airway or Route Segment.

Chap 17



12/6/84

¢. Offset COP. If the changeover point is offset

due to fauhty performance problems the system
accuracy lines must be carried from the farthest
facility to a position abeam the changeover point,

ol PR

‘m(l [I\CSC llI]CS on eacn sme O[ mne dll’Wdy or roiiie

segment at the COP are joined by

rectly from the nearer facility. In this case the an-
gles of the lines drawn from the nearer facility
have no specific angle. See Figure 17-13.

IInDC {]Yﬂ“l‘] f]l—
J AEEITS (Rica vy sa Rax

OFFSET COP. Par 1716.c.

Figure 17-13.

d. Dogleg S( gment. A dogleg airway or route

Bt 2l W cnviian oinailae

QC[,IHCI\[ may be treated in a manner similar o
that viven offset COPs. The svstem accuracy lines

UHAl [iviin Uiistt s LRt i) ST QlLiIaly 12223€

will be drawn to meet at a line drawn as the bisec-
tor of the dogleg “‘bend” angle and the boundaries
of the primary and secondary areas extended as
required. See Figure 17-14.

Figure 17-14.

DOGLEG SEGMENT. Par 1716.d.

1717. COURSE CHANGE EFFECT. The
unnplcxlty of defmmg the obstacle clearance
areas is increased when the airway or route be-
comes more complex. anure 17-15 shows the
method of defining the primary area when a radio

fix and a COP are involved. Note that the system
accuracy lines are drawn from the farthest facility

*
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Figure 17-15. COURSE CHANGE EFFECT. Par 1717.

first, and govern the width of the airway or 1oute

at the COP. The appncanon of secondary area

tn nesalbe
criteria resiilts in a segment similar to that de-

picted in Figure 17-16.

Figure 17-16. APPLICATION OF SECONDARY AREAS *

Par 1717

1718. MI

ALTITUDES (MEA). An MEA will be esta-
blished for each segment of an airway/route from
radio fix to radio fix. The MEA will be established
based upon o'bstade dearance over the terrain or

over "ld"l"duC UUJCLI.S dut:qua(,y ()l lldVlEdllUll fd-

(l]!f\l pprfnrmnnnp QI'I(‘ tnrnmnnW\ahnnc I‘Pﬂlllrﬁ-

cility performance communications require
ments. Segments are designated West to East and
South to North. Altitudes will be established to
the nearest 100 foot increment; i.e., 2049 feet be-
comes 2000, and 2050 feet becomes 2100.

IMUM ENROUTE INSTRUMENT

AN RIVA AV iNax N RERS miNO AYazuiy

NOTE: Care must be taken to insure that all
MEAs based upon flight inspection information
have been corrected to and reported as true alti-
tudes above mean sea level (MSL).
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1719. PROTECTED ENROUTE AREAS. As
previously established, the enroute areas which
must be considered for obstacle clearance protec-
tion are identified as primary, secondary, and
turn areas. The overall consideration of these
areas is necessary when determining obstacle
clearances.
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«a. Nonmountainous Areas. The minimum ob-
stacle clearance over areas NOT designated as

e cxcnerge srmaclac DAD O o1 g 1NN o0 oone
IIIU|III!dlIIUll\ UNUCTr £ An 90 Wiil D€ 1V 1EEL OVET

the highest obstacle

h. Mountainous Areas. Owing to the action of
Bernoulli Effect and of atmospheric eddies, vor-
tices, waves, and other phenomena which oc (.ur

..... with tha lictiinlial nivflawar ods
lll \.\lll’llll\.ll\)ll WILIDI UuIT ul\uuucu allliuow atl
ing the passage of strong winds over mountai

vOUs 2D I I1nnoun

pressure deficiencies manifested as very steep
horizontal pressure gradients develop over such
regions. Since downdrafts and turbulence are
prevalent under these conditions, the hazards to
air navigation are muuipl.cd Except as set forth
in (1) and (2) below, the minimum obstacle clear-
ance over terrain and manmade obstacles, within
areas designated in FAR 95 as “mountainous” will
be 2000 feet.

(1) Obstacle clearance may be reduced to
not less than 1500 feet ahove terrain in the de-

a 7 A0 Y KRUOVE Wid@ia: i sl

signated mountainous areas of the Eastern United
States, Commonwealth of Puerto Rico, and the
land areas of the State of Hawaii; and may be
reduce(l to not less than 1700 feet above terrain in

N A P PO R TN U h § ¥ 7P,
i€ aes b 1a1€d "lU\Ul[dlll()“b areds ()I (ne YESie

United States and the State of Alaska. Considera-

A Laley AL 024 )10

tion must be given to the following points before
any altitudes providing less than 2000 feet of ter-
rain clearance are authorized.

(a) Areas characterized bv nrecinitous ter-
' (a) s characterized by precipitous ter
rain.
(b) Weather phenomena peculiar to the
area.
Par 1719
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(¢) Phenomena conducive to marked pres-
sure differentials.

(e) Availability of weather services
throughout the area.

oy
>
.
>

17.]
I
[@]
3
g
&,
%)
<
o
S
=
e
-
9]

()
resetting point:

(2) Altitudes providing at least 1000 feet of
obstacle clearance over towers and/or other man-
made obstacles may be authorized within design-
ated mountainous areas provided such obstacles
are NOT located on precipitous terrain where

Bernoulli Effect is known or suspected to exist.

NOTE: When approving MEAs with less than
2000 feet of obstacle clearunce in designated

mnuntainnic arone 0 rocord of cuch armrooal anill
Fral/eeiectainiteo (erclis, G TELUIL Uy ouli Grpryvt i

be maintained by the Flight Inspection Field Of-

L

secondary areas will be onsndered l)stades t(
air navngatlon when they extend al)ove the sec-
ondary obstacle clearance plane. This plane be-
gins at a point 500 feet above the obstacles upon
which the primary obstacle clearance area MOCA

ic hacad and cdante unward at an anala which urill
15 0UasSTG, aiil SiaS UPpWara ac aii aiigi© winiln win

cause it to intersect the outer edge of the second-
ary area at a point 5() feet higher. See Figure 17-
17. Where an obstacle extends above this plane,
the normal MOCA shall be increased by adding_,
to the MSL height of the highest penetrating ob-
stacle in the secondary area the required clear-
ance ((‘\, ngnntpd with the fn“nwmrr formula:

500 x D?
D: C YT T

D' is the total width of the secondary area.

N? ic the dictance fram the ahy
ars 19 I uioLaliIve [RAVIRS] (S ¥ AW A\ 1P

OUTER edge of the secondary area.

e

NOTE: Add an extra 1000 feet in mountainous
areas except where MEAs in enroute airspace

ff U.S. Government Printing Office: 1987—181.763/40253 Chﬂl) 1‘7
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areas are_reduced under the provisions of par-

agraph 1720. In these cases, where the prima

area MOCA has been reduced to 1700 feet, add
700 feet to the secondary obstacle clearance, and
where the primary area MOCA has been reduced
to 1500 feet, add 500 feet to the secondary area

clearance value.

D! has a total width of 2 NM, or 12,152 feet out
to a distance of 51 NM from the enroute facility,
and then increases at a rate of 236 feet for each

il

LA NN
aadqaiuonair l‘ ivi.

:
H
NONMOUNTAINOUS 1

I-D‘--I————mmuv -: AREA
o

Figure 17-17. CROSS SECTION, SECONDARY AREA
OBSTACLE CLEARANCES. Par 1721.

D? = Distonce from OUTER edge
of secondary area,

o?= 61704,

PRIMARY AREA

Figure 17-18. PLAN VIEW, SECONDARY AREA OBSTACLE
CLEARANCES. Par 1721

Chap 17
Par 1722
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Example: An obstacle which reaches 1875 feet
MSL is found in the secondary area 6170 feet in-
side the outer secondary area boundary and 46
NM from the facility. See Figures 17-17 and 17-
18.

D' is 12,152 feet.

D2 is 6170 feet.

S(X) x 6170 OEN O /O £

“oise 38 (254 feet)

Obstacle height (1875) + 254 = 2129.

MOCA is 2100 feet.

1722, OBSTACLE CLEARANCE CRAPH.

Figure 17-19 is a secondary area obstacle clear-
ance graph, designed to allow the determination
of clearance requirements without using the for-

m™ 1

ula. The left axis shows the required obstacle

I\IPQVQ nee. ""\D lf\\l’n“ ’)v'c chn‘l'c fl’\n " cknn F
ciearance; e iow SNOWS i€ Qistance irom

the outer edge of the secondary area to the obsta-
cle. The slant lines are facility distance references.

2

A n) Mea i K o 1.1 “,I‘.LA.,,,AA, R I I |
Faciity aistances wnich ral between tne chartea
\/)IIIPQ mav hp frmnr‘ hv |nfprpn|nhnn alono I'l'\p

vertical distance lines.

a. Application. To use the secondary area ob-

PRGN IR PRSI, IS PO L L Y e
StacCie  Cleardnce  Cidri, cCnler will  uie vaiuce

epr e f the outer edge
the seconda area to the obstacle. In_ the
problems above this distance was 6170 feet. Pro-
ceed up to the “51 NM or less” line and read the

olaaranna raauiremant from the laft avie The
vivairaiive 1oygyusiviiivou 11U i IVIL AaAld. a1

chart reads 254 feet, the same as was found using
the formula. To solve the second problem, reenter
the chart at 6170 feet and move vertically to find
68 l‘V‘l‘V{ Ue[v'vééﬁ [ﬂﬂ w d.ll(.l IU lVLVl Id(,lll[)’ un-
tance slant lines. The clearance requirement

shown to the left is 191 feet, the same as found
using the formula.

(2) 68 NM from facility:
191 + 1875 = 2066 (2100 MSL)).
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REQUIRED OBSTACLI
CLEARANC

C = Required clearance
D! = Width of Secondary Area

D2 = Distance between obstacle
ond OUTER edge of secondary

Figure 17-19. SECONDARY AREA OBSTACLE CLEARANCE. Par 1722.

1723.-1729. RESERVED.

Section 3.  Altitudes

1730. MINIMUM CROSSING ALTITUDES
(MCA). It is necessary to establish MCAs in all
cases where obstacles intervene to prevent a pilot

n'Om ma.ln[alnlng ODS(aCIe cnedrdn(_e dilﬁl_lg a nor-
mal olimbh to a2 hicher MEA after the aircraft nas-

1liaa Ciiiiin U @ aaaggaavl avassd e 1A

ses a point beyond which the higher MEA appfxes.
The same vertical obstacle clearance requirement
for the primary and secondary areas must be con-
sidered in the determination of the MCA. See
paragraph 1718. The standard for determining
the MCA shall be based upon the following climb

rates, and is computed from the flight altitude:

SL through 5000 feet 150 ft/NM
5000 through 10,000 feet 120 ft/NM
10,000 feet and over 100 ft/NM

a. To determine the MCA, the distance from
the obstacle to the radio fix shall be computed
from the point where the centerline of the en
route course in the direction of flight intersects

9%

OBSTACLE e L-" Required Claorance  + 2000°
URE 7 [N MOCA At Obstruction = 6620'
2200° : Ciimb Voive * - T
MCA Required = 5900*

MsL “Bosed won 6 NM @ 120 FT/NM

Figure 17-20. MCA DETERMINATION POINT. Par 1730.

FIX DISPLACEMENT AREA
\\0/ -

Flight Direction

determine MCA
‘m this poim

Figure 17-21. DETERMINATION OF MCA. Par 1730.

Chap 17
Par 1723
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1
a course change, course guidance must be
provided if the change of altitude is more than
1500 feet and/or if the course change is more
than 45 degrees.
EXCEPTION: Course changes of un to 90

U7 A O O DAV IA TR L0 1 L Laiall B W OV

degrees may be approved without course guid-
ance provided that no obstacles penetrate the es-
tablished MEA requnrement of the prevxous

T~ aTA A a1

alrway/route segment within 1 NM of the

haundariec of the cuctem accuracy di
WUUUIIVAGE IVO VUL e J]Gl\flll aLvvuias A !

Y
area of the fix. See Figure 17-22 and paragraph
1740.b.(2).

had FIX DISPLACEMENT” Q‘Q i
\E NV

Figure 17-22. MEA WITH NAVIGATION GAP AT TURNING
POINT. Par 1740.b.(2).

1731. ENROUTE MINIMUM HOLDINC Al -

TITUDES. Criteria for holding pattern airspace

are contained in FAA Handbook 7130.3 and.pro-'

vide for separation of aircraft from aircraft. The
criteria contained herein deal with the clearance
of hnldmu aircraft from obstacles.

a. Area. The primary obstacle clearance area
for holding shall be based on the appropriate

holding pattern airspace area specified in FAA
“anr“\mlr 7"‘“" “nlr‘lpg paff

Crita NaA
Li a1 \Jllt‘;llﬂ Avv

reduction in the nattem sizes for “on-entry” pro-
cedures is permitted. In addition, when holdmg is
at an intersection fix, the selected pattern shall
also be large enough to contain at least 3 comers

of the fix disp! nt aran Qan maraceaal. 004
Ui uu. 11IA ulayla\,culclll alca. T p 1¢ SIdPHb LO‘I

285, and F!gu,re 37. A secondarv area 2 miles

cOnBaly aita < 22:0S

wide surrounds the perimeter of the primary area.

Chap 17

2T TMMNMINMIANIATrvy Nr "rMMe mMnmM.
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5L et Clearance. The minimum nhetacda
7. \l'l)l(l( " \. w ( (lll(l A L0 LRBLLRLINNERL uDdiavic

clearance of the route shall be provided through-
out the primary area. In the secondary area 500
feet of obstacle clearance shall be provided at the
INNER edge, tapering to zero feet at the outer
edge. For computation of obstacle clearance in
the secondarv area, see Annendix 2, narao’ranh 5

for use of -l-::lgu—r-; 123. Allowance for [;r;(.;;ntous
terrain should be considered as 'stated in par-
agraph 323.a. The altitudes selected by appiica-

tion Ol tne ODS[a(,le (,leara“ce Spe(.llled n (nlS par-
agranh mav ha rannded ta the nearect 100 feet

abl APl iay UL TUUHUTU WU WIC HITaitsl UV athl.

c. Communications. The communications on
appropriate ATC frequencies (as determined by
ATS) shali be required throughout the entire hoid-

ing sntbar aran fram tha MITA sin 4 and inalidl
iNg padernm aréa (roin wie Mna Up o and induG

ing the maximum holding altitude. If the commu-
nications are not satisfactory at the minimum
holding obstacle clearance altitude, the MHA
shall be authorized at an altitude where the com-
inunications are satisfactory. For communications
to be satisfactory, they must meet the standards
as set forth in FAA Handbook OA P 8200.1, The
U.S. Standard Flight Inspection Manual.

d. Holding Patterns On/Adjacent to ILS Cour-
ses. Holding patterns on or adjacent to ILS
courses shall comply with FAA Handbook 7130.3,

Holding Pattern Criteria, paragraph 54.

e. High Altitude. Ail hoiding patterns in the
high altitude structure shall be coordinated with
the Flight Standards National Field Office prior
to being approved.

Section 4. Navigational Gaps

1740. NAVIGATIONAL GAP CRITERIA.
Where a gap in course guidance exists, an airway

or route seoment may he nnnrr\vn/‘ in ,\(tr\rr‘an: e
cgmenl may oc

with the criteria set forth in 1740.c., provided:

a. Restrictions.

BTRICDIE™ RIRAID 21 INIVEI . TIMNE 1110
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(2) Not more than one gap mayv exist in the
airspace structure for the ainvav/route segment,
and;

ay not occur at anv amvav or
except when the provisions of
) are applied, and;

mute tumu

paragraph 174 b

(4) A notation must be included on
vhich specifies the

1 N O40U-10 WilCh ecines the ar [8434

Whlc a gap exists where the MEA has been esta-
blished with a gap in navigational signal coverage.
The gap area will be identified by distances from
the navigation facilities.

b. Authorizations. MEAs with gaps shall be

7. A2

authonzed only where a specific operatxonal re-
quirement exists. Where gaps exceed the distance

in 1740.a.(1), or are in conflict with the limita-

740.a.(2) or (3), the MEA must be in-
ollows:

tions in

2]
-
14
7]
18]
(=9
!n -

MEA OF AIRWAY OR

BAAMITE CEAEMT

-~ RU/VIL RN = S
% (THOUSANDS OF FEET)

8260.3B CHG 3
6/80

(b) When in conflict with 1740.a.(D) or (2)
to an altitude where there is continuous course
guidance available.

ed:

(a) The increase in MEA doe< not exceed
15 foot and.
1\ S8, aliG)

and;
1) N alictaclac menetrate thoe A o tho
(¢) No obstacles penetrate the MEA of th
course bein in 15 NM of the fix dis-

n conflict with 1740.b.(1) or (2) to

~an oaleca 1 b . .l _
an altitude whc re there is continuous course guid-
an:

¢. Use of Steps. Where large gaps exist which
require the establishment of altitudes which obvi-
ate the effective use of alrspace consideration
mav he given + ‘\ } nr MEA

n o
Hiay UT pivia WU uie ivEaAly

ENTER WITH MEA
OF 27,000

READ ALLOWABLE
GAP 39 NM

5 10 15 20 25 30 35 40 45 50 55 60 85 70 75
ALLOWABLE NAVIGATION COURSE GUIDANCE GAP (NAUTICAL MILES)

80 8 %

Figure 17-23. NAVIGATION COURSE GUIDANCE GAPS. Par 1740.

Par 1740

Chap 17
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“steps.” These steps may be established at incre-
ments of not iess than 2000 feet beiow 18,000 feet
AACY e ennkt Vo aliios AN Las A~ 1Q NN £
VIO k., I 1IOU 1D 1dil 4UUUVU I1ICCL dal 10,UUuVU 1Tl

D> L
MSL and above, a a total
not exist for the seLment within the airspace
structure. MEA steps “shall be limited to one step
between any two facilities to eliminate continuous
or repeated changes of aititude in probiem areas.

MEA bncionae chall o sl aif:i A Ancizemntad
ivirun Ul ldllbcb Snauir O¢ iG€ntriea Uy ucalgualcu

d. Gaps. Allowable navigational gaps may be
determined by reference to the graph in Figure

T AN

1{-2Z3.

Example: The problem drawn on the chart shows
the method used to determine the allowable gap
on a route segment with a proposed MEA of
27 ,000 feet. Enter the graph at the left edge with

LAY A

me MLI\ Ol LI,M Ieet Move io [ne l‘lgnt to mc
intarcentinn of the diaganal line Mave ta the hat-

ABIATAVURIUIULL ULl LAY UWIAERUVLIGL 1211V, VAU VU LU L wrun

tom of the graph to read the allowable gap. In the
problem drawn, a 39 NM gap is allowable.

1741.-1749. RESERVED.

Section 5. Low Frequency Airways or Routes

1750. LF AIRWAYS OR ROUTES.

ay ha wicad
iay O uscG

navigatine fanilitiae

a. vsage. LF iiavigaudii 1aCliues 1
to establish enroute airwav/route ceamentq Then

use will be limited to those mstances where an
operational requirement exists.

(1) The primary obstacle clearance area
boundaries of LF segments are lines drawn 4.34
NM (5 statute miles) on each side of and paraliel
to the segment centerline. These boundanes will
be affected bv obstacle clearance area factors

shown in c. below.

(2) The LF secondary obstacle clearance

e o

areas extend laterally for an additionai 4.34 NM
nm annh cida A tha iy nean Thao b Ph PRt

Uli Talll DI1ucT Ul Lu11c Plllllﬂl-}' aicda. 11IC uuuiiualicd
of the secandarv areas are also affected hv the ob-

7
stacle clearance area factors shown in c. below

¢. Obstacle Clearance Area Factors. See Figures
17-24 and 17-25.

s

Chan 17
“r
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Figure i7-24. LF SEGMENT PRIMARY OBSTACLE
CLEARANCE AREA. Par 1750.b

€34 Nm
J PO N J‘I
- 2., i
Py e, T
S(CONDANE | S 434 Nm

AREAS

1T CCANATN A DY ADC
1L JECUUINUANT UDJL:

REA. Par 1730.bh.

egments is ex-

(1) The primary area of LF
f TrYY
5

panuea in (ne same Wd)’
”n

rantac Tinac ara Adraw
TUWLLY,. LIIUS GIv WUiavvii

course centerline from each facility. These lines
meet at the midpoint of the segment. Penetration
of the 4.34 NM boundary occurs 49.66 (50) NM
from the facility.

VHF airways/
Aoaresac nff tha

ULEILUTT Uil wuil

as
at
{

(2) T}\P Coc (\I\f‘)l‘\l arpac are PYI\)I](“P(" II'I ""\P

same manner as the secondary areas for VHF air-
ways/routes. Lines are drawn 7.5 degrees on each
side of the segment centerline. These 7.5 degree

n Ao ow

iines will intersect the onglnal 8.68 NM seconaary

avran hanndariac ot 8% Q7 /KRR NN frnm + (29X
drCa UOUNUarics at UJ..7J5 (UU; 1vivi 1ioiii uu. la\.u

ity.
7/

d. Obstacle Clearance.
£1N MY T 1 . 2l - r
(1) Obstacie clearance in the primary area of

T F airnvave nr rantac ic tha cama ac that roanira
oL alfways OF TOUCS 15 i 5aifiC as nal roqquired

for VOR airways/routes. The areas over which
the clearances apply are different, as shown in
paragraph 1750.c.

{2) Secondary area obstacie clearance re-

(mirementc far I F caamente ara haced yiman dic
quirements IOor LI segimenis are sased upoh Gis

tance from the facility and location of the obsta-
cle relative to the inside boundary of the second-

ary area.

Par 1740
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(a) Within 25 NM of the facility the obsta-
Je clearance is based upon a 50:1 plane drawn

= i

from the primary area boundary 500 feet above

tending to the edge of the secondary area. When
obstacles penetrate this 50:1 plane, the MOCA
far tho caarment will he increased ahove that di(,_"

11Ul wuo J\.blll\/lll VY ill U aravs RIS 8O

tated for the primary area obstacle as follows:

Distance from Primary Boundary Add to Height of Obstacie
0 -1 statute miles 500 feet
1 -2 statute miles 400 feet
2 -3 statute wmiles 300 feet
3 -4 statute miles 200 feet
4 -5 statute miles 100 feet
NOTE: See Figure 17-26 for cross section view.

MOUNTAINOUS AREAS

NONMOUNTAINOUS AREAS

73

500" INCREMENTS INCREMENTS
L—4.34 NM—f— 4. 34 o PRty —l—seconpary —|
AREA AREA

Figure 17-26. LF SEGMENT OBSTACLE CLEARANCE
WITHIN 25 NM OF ENROUTE FACILITY

D._17en 2

rar i/ou.Q.

(b) Beyond the 25 NM distance from the
facility, the secondary obstacle clearance plane is
fiat. This pilane is drawn from the primary area
boundary 500 feet above the obstacle which dict-
ates its MOCA and extending to the edge of the
secondary area. If an obstacle penetrates this sur-
face the MOCA for the segment will be increased

so as to provide 500 feet of clearance over the ob-

(c) Obstacle clearance values shown in (a)
and’ (b) above are correct for nonmountainous
areas only. For areas designated as mountainous
add 1000 feet.

1751.-1759. RESERVED.

Par 1750

826(.3B CHG 3

+4OUPITAITIC'2S AREAS
[
E ]
NONMOUNTAINOUS AREAS . |
roac’
: 31 2000
500"
500° 560'
—— NM } 4,34 NM ——}— PRIMARY —f— SECONDARY —

AREA AREA

Figare 17-27. LF SEGMENT OBST ACLE CLEAR
25 NM FROM ENROUTE FACILITY.
Par 1750 d

Section 6. Minimum Divergence Angles
1760. GENERAL.

a. Governing Facility. The governing facility
for determining the minimum divergence angle
- o2

J
b
£

(1) Where the fix is predicated on an off-
course radial or bearing, the distance from the fix
to the facility providing the off-course radial or
bearing is used.

(2) Where the fix is predicated on the radials
or bearings of two intersecting airways or routes,
the distance between the farthest facility and the
fix will be used to determine the angle.

b. Holding. Where holding is to be authorized
at a fix, the minimum divergence angle is 45 deg-
rees.

a. The minimum divergence angles for those
fixes formed by intersecting VHF radials are de-
termined as follows:

within 30 NM of the fix, the minimum divergence
angle is 30 degrees.

(1) When both radio facilities are located

(2) When the governing facility is over 30
from the fix, the minimun

will be increased at the rate of 1 degree per NM
up to 45 NM (45 degrees).

allowable angle

19/

7

Chap 1
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(3) Beyond 45 NM, the minimum divergence
angle increases at the rate of 1/2 degree per NM.

Example: Distance from fix to governing facility
is 51 NM.51 — 45 = 6 NM. 6 X 1/2 = 3 addi-

tional degrees. Add to the 45 degrees required at
45 NM and get 48 degrees minimum divergence
angle at 51 NM.

L

A I mien 17.0Q) cnnny ha wicad ¢4 da

D. A bl I \[‘ ISUI Li-&40) kK y VT WU W uc-

fine minimum divereence angles. Using the fore-
fine minimum di ge 1g g

going example, enter the chart at the bottom with

the facnhty distance (51 NM). Move up to the
“VHF Fix" conversion line. Then move to the left
to read the angie — 48 degrees.

1762. LF OR VHF/LF FIXES.

a. Minimum divergence angles for LF or in-
tegrated (VHF/LF) fixes are determined as fol-
lows:

(1) When the governing facility is within 30
NM of the fix, the minimum divergence angle is
45 degrees.

REQUIRED
Y Y e i el 3
VIVERULISLE

ANGLE (DEGREES,

51 NM (SAMPLE)

30 50 &
DISTANCE (NM) BETW

Page 187 (and 188)

(2) Bevond 30 NM the minimum angle must
be increased at the rate of 1 degree for each NM,
except for fixes on long overwater routes where
the fix will be used for reporting purposes and not

fore trafbic. conaratinn

1OV WAic separation

Example: The distance from the governing facility
is 51 NM. 51 — 30 = 21 NM. 21 X 1 = 21. Add
21 to 45 degrees required at 30 NM to get the re-
quired divergence angle of 66 degrees.

b. The graph (Figure 17-28) may be used to de-
fine minimum angles for LF or VHF/LF fixes.
Using the foregoing example, enter at the bottom
of the chart with the 51 NM distance between fa-
cility and fix. Move up to the “LF
TFPRATFD F'Y" S~NnNnuarcinn lt'ne

ALNFalln A Rhas LU v iU

read the required divergence

=
3

1763.-1799. RESERVED.

EEN RADIO FIX AND "GOVERNING” FACILITY.

Figure 17-28° MINIMUM DIVERGENCE ANGLE FOR RADIO FIX. Par 1761.b. and 1762 h.

Chap 17




